Reproducibility of Metacarpal Bone Mineral Density Measurements Obtained by Dual-Energy X-Ray Absorptiometry in Healthy Volunteers and Patients With Early Arthritis.
Reduction in cortical bone mineral density at diaphysis of metacarpal bones of the hand, evaluated by dual X-ray radiogrammetry, has a bad prognostic value in patients with early arthritis. Nevertheless, this technique is hardly accessible in clinical practice. By contrast, evaluation of cortical bone mineral density at that location has not been previously assessed by conventional dual X-ray absorptiometry. The aim of this study is to evaluate the reproducibility of bone mineral density measurements at diaphysis of metacarpal bones using conventional dual X-ray densitometry in a population of healthy volunteers and patients with early arthritis. Nondominant hand dual X-ray densitometry was performed at three consecutive times with complete hand replacement in 27 subjects: 10 early arthritis and 17 healthy volunteers. Three different evaluators analyzed the 3 measurements of second to fourth metacarpal bones. To assess the reproducibility and accuracy of the measurements, intra- and interobserver agreement degrees, intra- and interclass correlation coefficients, smallest difference detectable assessment, and Bland Altman graphs were calculated. The coefficients of variation obtained for the different metacarpal evaluations were 2.25%, 2.91%, 2.85%, and 2.07% for metacarpal-2, metacarpal-3, metacarpal-4, and mean metacarpal-second to fourth, respectively, with a smallest difference detectable of 0.028, 0.034, 0.028, and 0.03 g/cm2, respectively. The mean intra- and interobserver correlation coefficients between of metacarpal second to fourth were 0.990 (95% confidence interval [CI]: 0.982-0.995) and 0.995 (95% CI: 0.991-0.997), respectively. As expected, women had lower bone mineral density at metacarpal bones, especially after menopause. The results obtained in this study show an excellent reproducibility of bone mineral density measurements at diaphysis of metacarpal bones of the hand, measured by conventional dual X-ray densitometry, in a mixed population of healthy subjects and patients with early arthritis. This is of great interest for longitudinal studies in patients with early arthritis.